This paper introduces our research on influencing the experience of people in urban public places through mobile mediated interactions. Information and communication technology (ICT) devices are sometimes used to create personal space while in public. ICT devices could also be utilised to digitally augment the urban space with non-privacy sensitive data enabling mobile mediated interactions in an anonymous way between collocated strangers. We present what motivates the research on digital augmentations and mobile mediated interactions between unknown urban dwellers, define the research problem that drives this study and why it is significant research in the field of pervasive social networking. The paper illustrates three design interventions enabling social pervasive content sharing and employing pervasive presence, awareness and anonymous social user interaction in urban public places. The paper concludes with an outlook and summarises the research effort.
I.
MOTIVATION Life in the city is busy. We travel from one place to another and meet people at different locations for socialising, business, or entertainment. Thereby, city dwellers cross streets, places, buildings, and other public and anonymous urban places using cars, public transport, or even just walk to their destination.
Travelling can lead to delays and people have to wait for each other. City dwellers not only wait for others, they also wait for public transport to arrive, airplanes to take off, in queues at super markets and coffee shops, or at park benches to just have a rest. These idle times occur in everyday activities and mostly take part in public urban places where a diversity of people congregates.
During their daily life in the city, urban residents carry their mobile phone device, containing their personal database of contacts, text messages, and sometimes music playlists, photos or even videos with the ability to access information from the World Wide Web (WWW) anytime, anywhere. Furthermore, the next generation of mobile phone devices is equipped with Global Positioning System (GPS) receivers and compass functionality, which adds new possibilities to gather even more information and create applications which take users' location into account [5] .
Mobile phones are sometimes used as "cocooning" items in public urban places for creating your own personal space and therefore avoiding direct contact with others [9] . Even when there is no signal, like in underground railways, people tend to use their devices for different purposes such as playing games or deleting old text messages [1] . "Mobile engagement of this sort is so clearly about (among other things) occupying a cocoon of private space while in public that the mobile phone can function in many cases as […] effectively closing off interaction with anyone not already on one's contact list" [3] . Instead of using ICT to seclude oneself from the surrounding environment, such technologies could also be used to connect in a meaningful way with that place or with past, present, or future people nearby, or the digital appearances of their interactions.
We are interested in studying the potential of creating such connections by enabling urban dwellers to share nonprivacy sensitive data such as current song choice, locationbased text messages, or favourite locations within a city with collocated people in an anonymous way. The study's assumption is that engaging urban dwellers in digitally mediated social user interactions could be achieved through mobile content, services, and digital augmentations that make the invisible data of our urban environment and our interactions therein, visible and accessible. The study is situated within the research field of Urban Informatics [4] , which is defined as "the study, design, and practice of urban experiences across different urban contexts that are created by new opportunities of real-time, ubiquitous technology and the augmentation that mediates the physical and digital layers of people networks and urban infrastructures." One new opportunity to study, design, and practice the urban experience could be to facilitate urban dwellers ICT devices to augment the urban space with collective social data and provide private means for mobile mediated interactions.
The remainder of this paper presents our research agenda on influencing the experience of people in urban public places through mobile mediated interactions. We first define the research problem and state the research questions behind our investigation. Afterwards we explain why this is important research and how this research might contribute to the field of pervasive social networking followed by introducing three design interventions which have been developed during this study. The paper concludes with an outlook and summarises the research efforts.
II. RESEARCH PROBLEM
This research project investigates public urban places and the time we spend in such urban environments. Examples for public urban places are streets, parks, shopping centres, and public transport facilities. Some of these places have entry barriers like paying an admission fee or having a membership at a particular club. Others are completely unconstrained and everybody has free access. City dwellers spend their time at such places, sometimes for work, sometimes for pleasure. Research has shown that if urban dwellers intentionally spend time in public urban places, they prefer to stay in populated places where they have the ability to observe collocated people instead of spending time at empty places [19] .
This study focusses on selected public urban places; in particular, completely open environments such as an underground walkway linking two major train stations in the city of Sapporo, Japan, and semi-public places with small entry barriers, namely bus stations and bus journeys, a digital culture centre and a University campus. At all of the aforementioned places, people are waiting for a specific event to occur or spend their time for leisure or work.
At public urban places, ICT is widely used and available. People for example carry mobile phones on streets, shopping malls are equipped with public displays and Wireless LAN connectivity, gyms use optical barcode readers to register club members and displays for entertainment during workout, and airport lounges provide internet and computer access for business travellers. This technology enables new opportunities to enhance socialising and enjoyment at public urban places applying ICT as an icebreaker to stimulate mobile mediated interactions of nearby people. One example of research on applying public displays to stimulate interaction between strangers is discussed in [13] , which shows that ICT can be used to stimulate "real" conversations in constrained environments. The aim of this research, to stimulate interaction between strangers, however, must be seen through a different lens. This project does not try to make strangers who are collocated in the same public urban place, talk to each other. Instead, available ICT and nonprivacy sensitive data shared by urban dwellers are utilized and for example visualised in an appealing way in order to bring about an enhanced social urban experience. One example for such a visualisation approach is History Lines [7] that allows urban residents to identify and digitally augment a map with places where they have lived before, which are then connected with lines. Through this approach a collaboratively created map with intersections of lines is created, which can be browsed by residents to get more information about collocated people.
Such an approach can support the curiosity of people in a digital way as a counterpart to William H. Whyte's observations described in "The social life of small urban spaces" [19] that people tend to stay in populated places where they have the ability to observe collocated people. Furthermore, recent web services such as Facebook.com and Twitter.com are highly successful, because among other things they enable users to satisfy their curiosity about others. Whereas Facebook enables users to express their thoughts and activities on their personal profile and browse the profiles of their social circle for comparison, social awareness, and fun, Twitter is used for exchanging small pieces of information between friends and unknown followers. Additionally, "various augmentation and monitoring technologies add new dimensions to a 3-D physical space, making it multidimensional" [10] . ICT can be used to create and browse such multidimensional spaces, which provide additional information to what we can see in an urban space. "CityFlocks" [2] for example, digitally augments urban places like restaurants and bars. This research instead is interested in augmenting human beings in relation of their location, or to express it in Manovich's words, an additional layer can be added to the physical human being resulting in a multidimensional urban dweller. Thus, this additional layer will be accessible through ICT devices visualizing this information and providing supplemental services on top.
Junglas & Watson [6] define Location-Based Services (LBS) as "any service[s] that takes into account the geographic location of an entity". In their research they utilise a users' geographical coordinates for location-tracking or location-aware content and service delivery. Furthermore, a research agenda on Mobile Social Software (MoSoSo) has been established, which is defined as "a class of mobile applications whose scope is to support social interaction among interconnected individuals" [8] . Reference [8] further argues that social interaction can contribute to the positive development of society through self-organising, creating, and sharing of knowledge. g g g g g g g g This research project aims to provide a contribution to the field of pervasive social networking by broadening the scope of MoSoSo from just appealing to interconnected individuals, to now also being utilised to facilitate interactions based on digital augmentations between unknown urban dwellers in public places. Figure 1 summarises the components of this research effort.
Based on the available technologies used by collocated urban dwellers who are available and receptive for digitally mediated "social-communication" and/or technologies provided within a public urban space while considering the social practices and characteristics of this particular place, the first research question (RQ) of this research project is: RQ1: How can ICT in public urban places be applied to influence user experiences and in what ways?
User experience hereby refers to a more enjoyable and social feeling while spending time at different urban public places. One option may be for collocated users to interact with each other mediated through ICT devices. Therefore, the next more detailed question is:
RQ2: How does the establishment of ICT-mediated social interactions between collocated users influence the experience of those users in particular urban spaces?
To answer these questions, design interventions deployed and used in a public urban spaces have to be studied which enable non-privacy sensitive data sharing with other collocated people utilising available and suitable ICT devices. Urban Social Technology [11] -which defined as ICT used in urban environments for a social purpose that goes beyond phone calls and text messages -should align with current social practices and behaviour rather than creating new ones. The next two questions inform the design and development of design interventions within this research project:
RQ3: What kind of non-privacy sensitive data can be utilised at a particular urban setting? RQ4: How can the available data be utilised to deliver content and services to users collocated in the same urban setting in order to facilitate meaningful digitally mediated social user interaction?
To enable and maintain digitally mediated social user interaction between collocated people in public urban places, digital content and services have to be carefully designed to not breach users' privacy beyond what they volunteer to share, or make them feel uncomfortable. Therefore, the following research question is: RQ5: What are the criteria (such as comfort, sensibility, cautious, private, tact, etc.) that need to be met in order to establish and maintain digitally mediated interaction between collocated users? Finally, when ICT is used to mediate social interaction between collocated users in situ, the following question arises:
RQ6: How can the success of ICT mediated social interactions be evaluated and measured and how does this change the social experience of a particular public urban place for different users?
RQ1 and RQ2 are the main research questions of this research project. These questions will be answered through the three design interventions described in the remainder of this paper. To guide the design and development of content and services for ICT devices, RQ3 to RQ6 are investigative questions that are used as a framework for conducting each design intervention.
III. SIGNIFICANCE AND INNOVATION
According to a United Nations report issued in 2008, more than half of the world's population now lives in cities [17] . Attempts to contain the urban footprint lead to densification requiring people to live more closely together and share urban infrastructures such as streets, places, and parks within cities. However, "physical closeness does not mean social closeness" [18] . Whereas it is a common practice to say "hello" to the people you cross paths with in small villages, urban life on the other hand is mostly anonymous and does not automatically come with a sense of community per se. Wellman [18] defines community "as networks of interpersonal ties that provide sociability, support, information, a sense of belonging and social identity". While on the move or during leisure time, urban dwellers use their ICT devices to connect to their spatially distributed community while in an anonymous space. Putnam [12] argues that available technology privatises and individualises the leisure time of urban dwellers. Furthermore, as stated above ICT is used to build a "cocoon" while in public [1, 3, 9] . However, using ICT to create social capital can contribute to the positive development of society through creating, sharing, and self-organising of knowledge [8] .
To overcome this issue and support the creation of social capital in urban spaces, this research develops innovative mobile applications and services. These innovative mobile applications enable information sharing and mobile mediated interactions in a privacy-respecting way to digitally augment the urban space. The knowledge base within this research project will be advanced through augmentation and digitally mediated social interaction concepts for unknown collocated people in urban public places. Furthermore, the concept of information sharing and the resulting collective social data aggregation will answer the question how such an approach can change social experiences of place and contribute to the creation of valuable social networks. The envisaged outcomes are easy to use applications which align with current social practices and give the users an enjoyable and more social feeling while spending time in the city.
IV. DESIGN INTERVENTIONS During this study, three design interventions have been conducted to answer the previously stated research questions. All three projects add a digital layer to the physical urban environment, enabling collocated people to anonymously interact with each other and the specific information they share. The following subsections describe each project in more detail.
A. Capital Music
Capital Music is a mobile application enabling people to listen to their music as usual but also displaying the coverart of songs currently played in a users vicinity. Capital Music visualises the artworks of currently played songs in a mosaic of album artworks as visualised in Figure 2 . Users can tap on artworks to receive more information and additionally anonymously exchange messages based on viewing the song choices of other people. Thereby Capital Music employs a completely anonymous approach only utilising nicknames without the need for user subscriptions or profiles. To inform the design of Capital Music, a site observation and paperbased study has been conducted [15] . An in-depth user experience study revealed that having anonymous digital representations in form of song choices of anonymous collocated people and adding social user interaction results in raised awareness and piquing the curiosity of users towards collocated people [16] . 
B. PlaceTagz
The PlaceTagz project investigates how physical artefacts in public urban places can be utilised and combined with mobile phone technologies to facilitate interactions. Inspired by street art and urban sticker culture, PlaceTagz are QR codes printed on removable stickers linking to a digital message board enabling collocated users to interact with each other over time resulting in a place-based digital memory. Each PlaceTagz sticker contains a unique QR-code linking to a mobile website stating a question related to location and/or the image printed next to the QR-code. PlaceTagz are deployed in micro places, public places which are occupied by only one person over a limited period of time. Examples for micro places for this study are public toilets, water fountains, bus stops, public workstations, or park benches. Figure 3 visualises PlaceTagz and a respective mobile website after scanning the QR code as well as PlaceTagz attached to various urban public spaces. These location-aware physical hyperlinks connect a particular urban space with a digital space enabling urban dwellers to read and participate in lightweight and mundane social user interaction. The project sets out to explore if PlaceTagz can create narratives about a particular space considering peoples context while using the space and how this influences the experience of a respective space. 
C. Sapporo World Window
Sapporo World Window is an interactive social media mash-up deployed in a newly built urban public underground space in Sapporo, Japan. The project utilises ten public screens and mobile phones of urban dwellers. Sapporo World Window enables users to share their favourite locations with locals and visitors through integrating various social media contents into a coherent screen presentation utilising audio, video, still images, and textual information. Figure 4 visualises one screen of the Sapporo World Window system with the respective mobile website providing additional information to the promoted location. The mobile website also enables urban dwellers to send messages to the respective screen.
An initial user study [14] revealed that social media displayed on urban screens is perceived as novel and that urban dwellers are attracted to interactive content that deals with subject matters of interest inviting to "play" with the provided technology in the urban public space.
V. CONCLUSION This paper presented our work on influencing the experience of people in urban public places through mobile mediated interactions situated in the research field of urban informatics. We have illustrated our motivation to conduct research in the intersection of people, place, and technology and how digital augmentations can be utilised for mobile mediated interactions between unknown collocate people in urban public places. We aim to answer the research questions through the three design interventions described in this paper, which are deployed and used in urban public spaces.
While the Capital Music study provided promising insight into how such an application can influence the experience of an urban public place, further studies have to be conducted for the PlaceTagz and Sapporo World Window design interventions. We then hope to be able draw conclusions and provide guidelines how social pervasive content sharing and pervasive presence, awareness and anonymous social user interaction mediated through ICT devices can positively influence the user experience of people in urban public places.
